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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1,2,13,14, 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nathan (US005870212A) in view of Li (US006414765B1). 

Regarding claim 1, Nathan discloses a communications network comprising (see 
FIG. 8, optical network): 

a pair of network elements (see FIG. 8, Nodes A and D); 

two or more working spans (see FIG. 8, two working channels/spans 858 W and 
862 W; see col. 3, lines 45-49; note that "channel" or "span" refers to any type of optical link 
for transporting optical signal between two points) coupled between said pair of network 
elements for carrying communication traffic between said pair of network elements (see FIG. 
8, working span 858 carries working traffic for optical ring/network 802 between node A and 
D, and working span 862 carries working traffic for optical ring/network 804 between node 
A and D), 

each working span carrying said communication traffic over a plurality of channels 
associated with one or more rings (see FIG. 8, each working channel/span 858 or 862 carries 
an optical signal which consists of plurality channels from line termination equipments LTs 
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(i.e. 806,808,846,848, 856, 854, etc.), also see FIG. 6 and 7; see col. 6, lines 51 to col. 7, 
lines 25); 

a shared protection span (see FIG. 8, Spare channel/span 860 S) coupled been said 
network elements (see FIG. 8, Spare channel/span 860 connects Nodes A and D), said shared 
protection span providing a plurality of channels (see FIG. 8, a spare channel/span 860 also 
carries an optical signal which consists of plurality channels/wavelengths/signals from line 
termination equipments LTs (i.e. 806,808,846,848, 856, 854, etc.) when a failure occurs in 
the network(s), also see FIG. 6 and 7; see col. 6, lines 51 to col. 7, lines 25); 

wherein said network elements include circuitry (see FIG. 9, OCCS CTRLR 850 or 
840, optical cross-connect system controller; or FIG. 3, OCCS CTRLR 209) for switching 
communication traffic on rings associated with different working spans (see FIG. 9, optical 
ring/network 802, associated with working span/channel 858, and ring/network 804, 
associated with working spand862, are different working spans/channels) to respective 
channels of said shared protection span (see FIG. 9, upon detection a failure between node A 
and B, the OCCS CTRLR switches the LT signal/traffic to the respective 
wavelengths/signals/channels of the standby span/channel. Note that OCCS CTRLR 850 
switches LT signal to its respective signal/channel on the spare span/channel, and OCCS 
CTRLR 840 also switches LT signal to its respective signal/channel on the spare 
span/channel; see col. 7, lines 25 to col. 8, lines 19). 

Nathan does not explicitly disclose concurrently and respective channels of said span. 
However, Li teaches switching circuitry (see FIG. 4B, protection switch 10) for concurrently 
coupling channels to respective channels of said shared protection span (also see FIG. 4A; 
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col. 6, line 60 to col. 7, line 16; note that protection switch supports the protection of each 
channel wavelength for concurrent switching). Note that Nathan system teaches a shard 
protection of multi-wave length channels (i.e. protection at "line level" in optical networking) 
for protecting two working spans of two rings. Li discloses a shared protection switch for 
protection each wavelength (i.e. protection at "path level" in optical networking), so that 
more than one wavelength channel can be protected at the same time or "concurrently". 
Therefore, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to provide protection switch that is capable of protection more than one 
channel at the same time, as taught by Li in the system of Nathan, so that it would provide 
protection for both multi-channel and single channel failures; see Li col. 1, line 56 to col. 2, 
line 4. 

Regarding claim 2, Nathan further teaches wherein at least one of said working 
spans (see FIG. 8, working spans/lines/fibers 858 W, 862 W) carries traffic for multiple ring 
structure (see FIG. 8, optical networks/rings 802 and 804; note that since node A and node D 
interconnect two rings networks 802 and 804, each working span/lines/channel carries the 
traffic signals from both networks/rings for those signals which are added from one 
network/ring (i.e. LT 806 of ring 802) and dropped at another network/ring (i.e. LT 866 of 
ring 804); see col. 6, lines 50 to col. 7, lines 40). 

Regarding claim 13, Nathan discloses a network element (see FIG. 8, Node A) 
comprising: 

Interface circuitry (see FIG. 8, Interface circuit of node A), for coupling to two or 
more incoming working spans (see FIG. 8, two incoming working span/lines/channels 814 W 



Application/Control Number: 09/858,099 Page 5 

Art Unit: 2661 

and 864 W) and two or more respective incoming protection spans (see FIG. 8, two incoming 
standby span/lines/channels 816 S and 866 S), each of said working spans operable to carry 
communications traffic over a plurality of channels associated with one or more rings (see 
FIG. 8, working span 814 carries working traffic for optical ring/network 802, and working 
span 864 carries working traffic for optical ring/network 804); and 

switching circuitry (see FIG. 8, Switching circuit of node A) coupling channels from 
different incoming protection spans (see FIG. 8, protection spans/channels 816 S and 866 S; 
see col. 7, lines 25 to col. 8, lines 19) to a shared protection span (see FIG. 8, Spare 
channel/span 860 S; note that a signal spare channel/span 860 S connects the plurality 
channels/wavelengths/signals from line termination equipments LTs (i.e. 806,808,846,848, 
856, 854, etc.) utilized by two ring networks protection/spare channels/spans 816 and 866 
between node A and D; also see FIG. 6 and 7; see col. 6, lines 51 to col. 7, lines 25. Also, in 
FIG. 9, when 864 W working channel/span fails, the traffic switches over to spared 
channel/span 866 S, and 866 S is actively transporting the traffic. When both 864 W and 866 
S spans/channels fail, the traffic on 866 S is switched over to shared spared span/channel 860 
S). 

Nathan does not explicitly disclose concurrently coupling. However, Li teaches 
switching circuitry (see FIG. 4B, protection switch 10) for concurrently coupling channels to 
a shared protection span (also see FIG. 4 A; col. 6, line 60 to col. 7, line 16; note that 
protection switch supports the protection of each channel wavelength for concurrent 
switching). Note that Nathan system teaches a shard protection of multi-wave length 
channels (i.e. protection at "line level" in optical networking) for protecting two working 
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spans of two rings. Li discloses a shared protection switch for protection each wavelength 
(i.e. protection at "path level" in optical networking), so that more than one wavelength 
channel can be protected at the same time or "concurrently". Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to provide 
protection switch that is capable of protection more than one channel at the same time, as 
taught by Li in the system of Nathan, so that it would provide protection for both multi- 
channel and single channel failures; see Li col. 1, line 56 to col. 2, line 4. 

Regarding claim 14, Nathan discloses for selective switching a channel from an 
incoming protection span (see FIG. 9, a LT channel/signal/traffic over the spared 
channel/span/line 866 S) to an available channel of said shared protection span (see FIG. 9, 
one of the available channels over the shared spared channel/span/line 860. Note that when 
864 W working channel/span fails, the traffic switches over to spared channel/span 866 S, 
and 866 S is actively transporting the traffic. When both 864 W and 866 S spans/channels 
fail, the traffic on spared 866 S is switched over to shared spared span/channel 860 S; see col. 
7, lines 20 to col. 8, lines 45) responsive to control information (see col. 5, lines 30 to col. 6, 
lines 51; a failure indication transmitted by LT). Li also discloses wherein said switching 
circuitry includes control circuitry (see FIG. 5, Control 80 of protection switch 10) for 
selectively switching a channel from an incoming protection span to an available channel of 
said shared protection span responsive to control information (see col. 7, line 4-40). 

Regarding claim 16 and 17, Nathan discloses said interface circuitry includes a 
channel multiplexer and demultiplexer (see FIG. 7, WDM 702,708, 706, 714, and etc.; wave 
division multiplexer see col. 4, line 65 to col. 5, lines 6; see col. 6, lines 52-67; note that if 
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there is multiplexer, there must also be demultiplexer). Li also discloses channel multiplexer 
and demultiplexer (see FIG. 2B or 4B; see col. 5, line 14-35; see col. 7, line 19-40). 

3. Claims 3-7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nathan 
and Li, as applied to claim 1 and 13 above, and further in view of Lin (U.S. 6,785,438). 

Regarding claims 3 and 15, Nathan discloses wherein said pair of network elements 
each includes an optical matrix (see FIG. 2 and 8, Nodes in the network are optical cross 
connect switches (OCCS) which includes an optical cross connects/matrix; see col. 4, line 5- 
19). Li also discloses an optical matrix (see FIG. 4B, a combined system of interface Tx and 
Rx, add/drop mux/demux 140,142,160,162). 

Neither Nathan nor Li explicitly discloses non-blocking. However, the above- 
mentioned claimed limitations are taught by Lin. In particular, Lin teaches a non-blocking 
optical matrix (see FIG. 7, non-blocking switching core; see col. 7, line 39-60). 

In view of this, having the combined system of Nathan and Li, then given the 
teaching of Lin, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the combined system of Nathan and Li, by providing non- 
blocking optical switch core, as taught by Lin. The motivation to combine is to obtain the 
advantages/benefits taught by Lin since Lin states at col. 1, line 55-65 that such modification 
would significantly reduce the number of switches that are required to construct the switch 
core. 

Regarding claim 4, Nathan further teaches wherein each of said pair of network 
elements (see FIG. 8, Node A or Node D) is coupled to two or more incoming working spans 
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(see FIG. 8, Node A is coupled to two incoming working spans/channels 814W and 864 W; 
node D is coupled to two incoming working spans/channels 832 W and 890 W ) and two or 
more corresponding incoming protection spans (see FIG. 8, Node A is coupled to two 
incoming spare spans/channels 816 S and 866 S; node D is coupled to two incoming working 
spans/channels 830 S and 888 S). 

Regarding claim 5, Nathan further teaches wherein each of said pair of network 
elements includes control circuitry (see FIG. 9, OCCS CTRLR 850, see FIG. 3 5 OCCS 
CTRLR 209 which performs the switching) for switching a channel from each of said 
incoming protection spans (see FIG. 9, a LT channel/signal/traffic over the spared 
channel/span/line 866 S) to an available channel of said shared protection span (see FIG. 9 5 
one of the available channels over the shared spared channel/span/line 860. Note that when 
864 W working channel/span fails, the traffic switches over to spared channel/span 866 S, 
and 866 S is actively transporting the traffic. When both 864 W and 866 S spans/channels 
fail, the traffic on 866 S is switched over to shared spared span/channel 860 S; see col. 7, 
lines 20 to col. 8, lines 45). 

Regarding claim 6, Nathan further teaches wherein each of said pair of network 
elements includes control circuitry (see FIG. 9, OCCS CTRLR 850, see FIG. 3, OCCS 
CTRLR 209 which performs the switching) for switching a channel from each of said 
incoming working spans (see FIG. 9, a LT channel/signal/traffic over the spared 
channel/span/line 866 S) to said shared protection span (see FIG. 9, one of the available 
channels over the shared spared channel/span/line 860. Note that when 864 W working 
channel/span fails, the traffic switches over to spared channel/span 866 S, and 866 S is 
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actively transporting the traffic. When both 864 W and 866 S spans/channels fail, the traffic 
on 866 S is switched over to shared spared span/channel 860 S. Thus, it is clear that OCCS 
CTRLR switches a LT channel/signal/traffic from working span/channel 864 W to shared 
spared span/channel 860 S; see col. 7, lines 20 to col. 8, lines 45). 

Regarding claim 7, Nathan further teaches wherein each of said pair of network 
elements includes control circuitry (see FIG. 9, OCCS CTRLR 850 and 840, see FIG. 3, 
OCCS CTRLR 209 which performs the switching) for switching a channel from said shared 
protection span (see FIG. 9, a LT channel/signal/traffic over the shared spared 
channel/span/line 860 S) to a channel on an outgoing protection span (see FIG. 9, the original 
channel over the spared channel/span/line 866. Note that when 864 W working channel/span 
fails, the traffic switches over to spared channel/span 866 S, and 866 S is actively 
transporting the traffic. When both 864 W and 866 S spans/channels fail, the traffic on 866 S 
is switched over to shared spared span/channel 860 S. Thus, OCCS CTRLR 840 switches the 
traffic/signal/channel from shared spared span/channel 860 S to an outgoing protection 
span/channel 888 S; see col. 7, lines 20 to col. 8, lines 45). 

4. Claims 8-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nathan (U.S. 
5,870,212) in view of Li, and further in view of Fee (U.S. 6,735,39). 

Regarding claim 8, Nathan discloses a method of communication information in a 
communications network (see FIG. 8, optical network), comprising the steps of: 

passing communications traffic between a pair of network elements (see FIG. 8, 
transmission of traffic/signals between Nodes A and D), where the pair of network elements 
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are coupled by two or more working spans (see FIG. 8, two working channels/spans 858 W 
and 862 W; see col. 3, lines 45-49; note that "channel" or "span" refers to any type of optical 
link for transporting optical signal between two points) 

each carrying communications traffic between the pair of network elements over a 
plurality of channels associated with one or more rings (see FIG. 8, working span 858 carries 
working traffic for optical ring/network 802 between node A and D, and working span 862 
carries working traffic for optical ring/network 804 between node A and D) and 

by a shared protection span (see FIG. 8, Spare channel/span 860 S) supporting a 
plurality of channels over which communication traffic may be passed (see FIG. 8, a spare 
channel/span 860 also carries an optical signal which consists of plurality 
channels/wavelengths/signals from line termination equipments LTs (i.e. 806,808,846,848, 
856, 854, etc.) when a failure occurs in the network(s), also see FIG. 6 and 7; see col. 6, lines 
51 to col. 7, lines 25); 

in the event of failures in channels associated with a ring associated with different 
working spans (see FIG. 9, a failure of traffic/signs associated with the optical network/ring 
804 occurs between Nodes A and B), transferring communication traffic associated with a 
rings (see FIG. 9, optical ring/network 802, associated with working span/channel 858, and 
ring/network 804, associated with working spand862, are different working spans/channels) 
over said shared protection span (see FIG. 9, upon detection a failure between node A and B, 
the OCCS CTRLR switches the LT signal/traffic to the respective 
wavelengths/signals/channels of the standby span/channel. Note that OCCS CTRLR 850 
switches LT signal to its respective signal/channel on the spare span/channel, and OCCS 
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CTRLR 840 also switches LT signal to its respective signal/channel on the spare 
span/channel; see col. 7, lines 25 to col. 8, lines 19). 

Nathan does not explicitly disclose concurrently transferring. However, Li teaches 
switching circuitry (see FIG. 4B, protection switch 10) for concurrently coupling channels to 
a shared protection span (also see FIG. 4A; col. 6, line 60 to col. 7, line 16; note that 
protection switch supports the protection of each channel wavelength for concurrent 
switching). Note that Nathan system teaches a shard protection of multi-wave length 
channels (i.e. protection at "line level" in optical networking) for protecting two working 
spans of two rings. Li discloses a shared protection switch for protection each wavelength 
(i.e. protection at "path level" in optical networking), so that more than one wavelength 
channel can be protected at the same time or "concurrently". Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to provide 
protection switch that is capable of protection more than one channel at the same time, as 
taught by Li in the system of Nathan, so that it would provide protection for both multi- 
channel and single channel failures; see Li col. 1, line 56 to col. 2, line 4. 

Neither Nathan nor Li explicitly disclose failures in two or more rings. However, the 
above-mentioned claimed limitations are taught by Fee. In particular, Fee teaches in the 
event of failures in channels associated with two or more rings associated with different 
working spans (see FIG. 6, a first failure of LTE traffic/signals between OCCS B and D, and 
a second failure of LTE traffic/signals between OCCS B and C), concurrently transferring 
communication traffic associated with each of said two or more rings (see FIG. 6, first 
network consists of nodes A, B, C, and K, and the second network consists of nodes B, C, 
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and D) over said shared protection path (see FIG. 6, an end-to-end spare path consists of 315 
S,506 S 3 316 S, and 308S; see col. 6, line 51 to col. 7, lines 7; see col. 5, lines 50-67). 

In view of this, having the combined system of Nathan and Li and then given the 
teaching of Fee, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the combined system of Nathan and Li, by detecting 
failures in two or more rings and transferring the traffic to an end-to-end spared path, as 
taught by Fee. The motivation to combine is to obtain the advantages/benefits taught by Fee 
since Fee states at col. 1, line 53 to col. 2, lines 55 that such modification would provide a 
network design that exhibits the simplicity and fast switching of ring network yet offers the 
spare efficiency and ease of growth characteristic. 

Regarding claim 9, Nathan further teaches passing communication traffic over two 
or more working spans (see FIG. 8, two working spans/lines/fibers 858 W, 862 W), where at 
least one of said working spans (see FIG. 8, working spans/lines/fibers 858 W or 862 W) 
carries traffic for multiple ring structures (see FIG. 8, optical networks/rings 802 and 804; 
note that since node A and node D interconnect two rings networks 802 and 804, each 
working span/lines/channel carries the traffic signals from both networks/rings for those 
signals which are added from one network/ring (i.e. LT 806 of ring 802) and dropped at 
another network/ring (i.e. LT 866 of ring 804); see col. 6, lines 50 to col. 7, lines 40). 

Regarding claim 10, Nathan discloses wherein said pair of network elements each 
includes an optical matrix (see FIG. 2 and 8, Nodes in the network are optical cross connect 
switches (OCCS) which includes an optical cross connects/matrix; see col. 4, line 5-19). Li 
also discloses an optical matrix (see FIG. 4B, a combined system of interface Tx and Rx, 
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add/drop mux/demux 140,142,160,162). Fee discloses non-blocking (see FIG. 1, optical 
cross connect switches with protection/redundant scheme for seamless switching, thereby, 
non-blocking the working traffic; see col. 4, line 5-12; 60-67). 

In view of this, having the combined system of Nathan and Li and then given the 
teaching of Fee, it would have been obvious to one having ordinary skill in the art at the time 
the invention was made to modify the combined system of Nathan and Li, by seamless 
switching scheme/cross-connection, as taught by Fee for the same motivation as stated above 
in claim 8. 

Regarding claim 11, Nathan further teaches receiving communications traffic from a 
plurality of incoming protection spans (see FIG. 8, Node A is coupled to two incoming spare 
spans/channels 816 S and 866 S; node D is coupled to two incoming working spans/channels 
830 S and 888 S; see col. 7, lines 25 to col. 8, lines 19; thus, each Node A or D is receiving 
the LT traffic/signals from incoming two spared spans/channels). 

Regarding claim 12, Nathan further teaches transmitting communications traffic (see 
FIG. 9, OCCS CTRLR 850 and 840, see FIG. 3, OCCS CTRLR 209 which performs the 
switching) from said shared protection span (see FIG. 9, a LT channel/signal/traffic over the 
shared spared channel/span/line 860 S) to two or more outgoing protection spans (see FIG. 9, 
the original channel over the spared channel/span/line 888 S and 876 S. Note that when 864 
W working channel/span fails, the traffic switches over to spared channel/span 866 S, and 
866 S is actively transporting the traffic. When both 864 W and 866 S spans/channels fail, 
the traffic on 866 S is switched over to shared spared span/channel 860 S. Thus, OCCS 
CTRLR switches the traffic/signal/channel from shared spared span/channel 860 S to two 
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outgoing protection span/channel 888 S and 876 S in order to reach the destination node B; 
see col. 7, lines 20 to col. 8, lines 45). 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ian N. Moore whose telephone number is 571-272-3085. The 
examiner can normally be reached on 9:00 AM- 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chau Nguyen can be reached on 571-272-3126. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Response to Arguments 



5. 



Applicant's arguments with respect to claims 1-18 have been considered but are moot in 



view of the new ground(s) of rejection. 



Conclusion 
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